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Abstract 
The purpose of the present study was to examine general loneliness, hospital loneliness, 
and the patient-physician relationship in regards to their associations with Bone Marrow 
Transplant (BMT) recovery outcome variables (days until engraftment and quality of 
life).  Fifteen (66.7% female, 33.3% male; 93.3% white, 6.7% Black/African American; 
average age 61.73) individuals who had an allogeneic or autologous BMT at The Mayo 
Clinic of Jacksonville completed the FACT-BMT, UCLA-Loneliness Scale Version 3, 
the CARE Measure, and provided disease and treatment information at the 6 month post-
transplant date (+/- 30 days).  Patients recovering from BMT indicated significantly 
higher scores of hospital loneliness in comparison to their general loneliness scores.  This 
increase is believed to represent the outcome of experiencing hospital isolation during the 
post-transplant recovery process.  Increases in hospital loneliness were marginally 
significant in predicting decreases in the patients overall quality of life.  The patient-
physician consultational relationship was found to have a significant relationship with the 
number of days until engraftment, however the direction of the relationship was opposite 
the hypothesized direction.  This may suggest that engraftment influences the quality of 
the relationship instead of vice versa.  These results imply that there is a relationship 
between hospital isolation and increases in the amount of loneliness experienced during 
recovery from a BMT.  Loneliness has been found to have a negative relationship with a 
number of physiological and quality of life outcomes.  The present study also elucidates 
possible correlates with the patient-physician relationship. 
 Keywords: Loneliness, Hospital Isolation/Hospitalization, Bone Marrow 
Transplantation, Patient-Physician Relationship 
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Loneliness is a concept that violates one of the core aspects of being human; the 
need for contact, relations, and/or experiences with others.  The human need for social 
interaction is not only evident in our biological development, but also mentioned and 
supported by evolutionary theory (Darwin, 1959 as cited in Cacioppo et al, 2006a).  
When loneliness is referenced in psychological literature, it is generally regarded as an 
individual’s perceived subjective social isolation (Geirveld, 2004; Hawkley & Cacioppo, 
2010).  Whereas social isolation, “has to do with the objective characteristics of a 
situation and refers to the absence of relationships with other people” in a more 
quantitative sense, loneliness is the product of qualitatively analyzing those same 
characteristics found in social isolation (Geirveld, 2004, p.110).  Physical isolation, the 
physical distancing of someone from something else, may also contribute to an individual 
feeling socially isolated and subsequently lonely.  Loneliness may be experienced by 
forcing an individual into isolation, or as a byproduct of one’s lifestyle.   
Hospitalization is an example of where physical and social isolation could create 
loneliness where there previously was none, or increase an individual’s pre-existing level 
of loneliness.  Being admitted into a hospital results in a dramatic change in social 
environment that can fluctuate in severity depending on how much a patient is “isolated”.  
For example, many critical care situations require that patients be placed in rooms where 
the necessary increased precautions (gowning, hand-washing, masking, and air filtering 
procedures) are taken to guarantee the greatest chance at recovery (Siegel, Rhinehart, 
Jackson, & Chiarello, 2007).  These precautions are seen as necessary for the survival of 
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the patient and are structured in such a way to give the patient the optimal environment 
for full recovery.   
Along with all of the protective benefits of the hospitalization, in-patient care may 
also spawn unintended harmful effects.  Abad (2010) found that patients in isolation 
received less treatment time from healthcare workers, and these patients also showed a 
decrease in psychological health.  Kunitomi et al. (2010) stated that patients placed in 
Protective Isolation Units (PIUs) regularly develop feelings of loneliness.  In the same 
article, it was noted that this experience often results in elevated levels of distress.  These 
findings are important to note because hospitals seek to improve health, but the practice 
of isolation may actually be interfering with this goal in some cases.  
One group of individuals that loneliness could have a profound impact on is the 
immune-compromised patient population as these are individuals who may be even more 
vulnerable to the impact of loneliness on health.  There are many different reasons as to 
why an individual may have a compromised immune system, but perhaps one of the most 
common reasons is receiving chemotherapy for the treatment of cancer, which is the 
abnormal growth of cells in the body.  The American Cancer Society estimates that there 
will be 1,638,910 new cases of cancer diagnosed this year, which is 42,240 more cases 
than was estimated to be newly diagnosed in 2011 (American Cancer Society, 2011; 
American Cancer Society, 2012).  Murphy, Xu, and Kochanek (2012) provided a 
preliminary report ranking cancer as the second leading cause of death in 2010.   
Hospitalization and Bone Marrow Transplantation 
Although there have been many advances in oncology, some treatments are still 
quite harsh on the body.  The bone marrow transplant (BMT) process exemplifies this.  
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Bone marrow transplants are used to treat cancer in more than 40,000 patients per year 
worldwide (Rizzo et al., 2006).  After the initial screening portion of the process is 
completed and a donor match has been found, the patient is admitted to the hospital and 
placed in the BMT unit.  These rooms are usually positive pressure rooms that ensure 
only purified air flows into the room.  This form of hospitalization is necessary because 
the patient will be undergoing “conditioning” which is a regimen of drugs 
(chemotherapy) used to destroy any remaining cancer cells before the transplantation of 
new, healthy cells.  The conditioning regimen also makes room for the new cells and 
ensures that the body is in an immune-suppressed state so that the new bone marrow cells 
will not be rejected (Thomas, 1983).  The patient then undergoes one of two main types 
of transplants: autologous or allogeneic.  A patient undergoing an autologous transplant 
has stem cells removed before the conditioning and then receives their own stem cells 
again during the transplant procedure.  An allogeneic transplant occurs when a patient 
receives a donor’s stem cells during the transplant.  The transplant, quite similar to a 
blood transfusion, involves the transfer of the new stem cells into the patient through an 
IV.  This process generally takes a few hours and transpires in the patient’s BMT room.   
The post-treatment period is crucial to the recovery from the BMT.  Westerman 
and Bennett (1996) noted differences in the recovery time from the two different types of 
transplants.  They found that individuals receiving allogeneic transplants stayed in the 
Laminar Air Flow (LAF) rooms for an average of 24 days (a mean of 62 days post-
transplant with a mean of 101 days in the hospital in total) and those receiving autologous 
transplants spent an average of 40 days in the LAF rooms (a mean of 80 days post-
transplant with a mean of 104 days in the hospital in total) (Westerman & Bennett, 1996).   
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Needless to say, patients undergoing BMT represent a very vulnerable population that 
experiences extended periods of hospitalization often at augmented precaution levels in 
comparison to the most basic hospital treatment and therefore may be susceptible to 
experiencing higher levels of loneliness.   
One of the most essential indicators of BMT recovery is “engraftment”, which is 
when the transplanted cells begin producing new healthy cells.  Engraftment is measured 
by calculating the Absolute Neutrophil Count (ANC).  A BMT recipient is considered to 
be engrafted when there are at least 3 consecutive test results indicating an ANC level of 
0.5x109/L or higher (National Marrow Donor Program and The Medical College of 
Wisconsin, 2007).  Another (less precise) indicator of progressing in the recovery from a 
BMT is the discharge date from the hospital.  The prolonged in-patient recovery time 
may lead to increased loneliness and therefore be detrimental to this recovery process 
through the mechanisms and pathways discussed below. 
Loneliness, Psychological and Physical Health 
 
Perlman and Peplau (1998) defined loneliness as, “the subjective psychological 
discomfort people experience when their network of social relationships is significantly 
deficient in either quality or quantity“(p.57).  This definition states that it is the subjective 
evaluation of one’s social relationships that is crucial to feeling satisfied. Therefore, an 
individual should not simply count the number of individuals in his/her life and then be 
able to calculate a loneliness factor.  This central feature of loneliness has been affirmed 
by research showing that qualitative measures of one’s loneliness (i.e., number/frequency 
of social connections one has) indeed show a relationship with loneliness, but rarely 
divulge as much information as qualitative measures do about what the lonely individuals 
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experience (Pinquart & Sorensen, 2001).  Supporting the statement that it is the 
individual’s subjective perception of a deficiency that matters, Yildirim and Kocabiyik, 
(2009) found that perceived social support had a significant relationship with perceived 
loneliness in that individuals with a lower sense of social support experienced more 
loneliness. 
Like many other psychological constructs, loneliness can be classified as 
situational and/or chronic in nature.  Situational (state) loneliness results from 
experiencing some type of traumatic or stressful event in one’s life, whereas chronic 
(trait) loneliness is the result of a long-term failure to create meaningful social 
relationships with others (Shiovitz-Ezra & Ayalon, 2010).  The purpose of the majority of 
previous research on this topic has to been to study the relationship between loneliness 
and risk factors for morbidity, Shiovitz-Ezra and Ayalon (2010) contributed a unique 
study narrowing the scope even more so by analyzing loneliness as a predictor of 
mortality.  Their results indicated that individuals who classified themselves as either 
“situationally–lonely” or “chronically-lonely” were at a much greater risk for mortality, 
indicating that both situational and chronic loneliness could be used as a predictor for 
mortality. 
Loneliness is a phenomenon mentioned often in psychological literature as being 
associated with decreases in a number of vital physical and psychological functions 
(Cacioppo, Hughes, Waite, Hawkley, & Thisted, 2006b; Ernst & Cacioppo, 1999; 
Hawkley & Cacioppo, 2003; Hawkley & Cacioppo, 2010; Shiovitz-Ezra & Ayalon, 
2010).  Increases in loneliness have also been linked to lower scores on Quality Of Life 
(QOL) measures, indicative of the many different areas in one’s life that may be 
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negatively influenced by this experience (Liu & Guo, 2007; Weiner et al., 2010).  Many 
of the studies completed on the concept of loneliness involve non-clinical populations 
with ‘healthy’ individuals or clinical populations generally consisting of those patients 
receiving less invasive treatments (Cacioppo et al., 2000; Cacioppo et al., 2002; Cacioppo 
et al., 2006b; Caspi, Harrington, Moffitt, Milne, & Poulton, 2006; Kiecolt-Glaser et al., 
1984).  Taking into consideration that loneliness has been found detrimental to healthy 
individuals, it is alarming to think of the repercussions this phenomenon may exact upon 
more vulnerable clinical populations such as BMT patients.   
The Pathways of Loneliness and Health  
 
There are many different possibilities as to how isolation negatively influences 
the human body and mind.  Cacioppo and Hawkley (2009) suggested that a regulatory 
loop may facilitate a pathway for loneliness to become maladaptive in our lives (see 
Figure 1).  They provided an explanation of the loop similar to the following.  When an 
individual experiences loneliness, an automatic change occurs making the individual 
increasingly alert and sensitive to future social deficiencies in their life.  This 
transformation in cognition creates cognitive biases.  These changes in cognitive 
processing influence how an individual perceives and understands his/her own social 
world, usually tainting it with overwhelmingly negative beliefs.  Individuals will then 
begin to seek confirmatory behavior in their interactions with others which they evoke 
through behavioral confirmation processes.  The loop results in negative interactions and 
events that transform our neurobiology.  The authors suggest that if the loop becomes 
repetitive, the individual will be at increased risk for morbidities and mortality.   
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This regulatory loop is the foundation for more specific behavioral and 
neurophysiological pathways that have been hypothesized to facilitate the relationship 
between the experience of loneliness and the decreases in physiological and 
psychological health (Cacioppo & Hawkley, 2003; Cacioppo, Hawkley, & Berntson, 
2003; Cacioppo et al., 2002; Hawkley & Cacioppo, 2010).  The proposed pathways 
include health behaviors, the HPA-axis, cardiovascular mechanisms, gene effects, 
immune functioning, and sleep (repair and recovery).  The pathways with strong support 
include the repair and recovery, cardiovascular activity, gene effects, immune functioning 
and HPA-axis/cortisol (Cacioppo & Hawkley, 2003; Cacioppo et al., 2003; Cacioppo et 
al., 2002; Hawkley & Cacioppo, 2010).  Health behaviors and gene effects are not 
discussed below as they are not relevant to the present study. 
The pathway most relevant to the current study involves hypothesized activation 
of the HPA-axis and the production of cortisol.  The body responds to the social threat by 
increasing the activation of the HPA-axis and subsequent cortisol production, as well as 
other stress hormones.  This in turn suppresses the immune system and increases the 
body’s ability to function in more innately crucial ways to optimize one’s ability to 
defend his/her own life.  However, unlike experiencing a true emergency that lasts for a 
few seconds to a few hours, the stressful experience of loneliness may persist for days, 
months, or even years (i.e., fighting a bear versus recovering in a hospital).  The 
frequency with which the aforementioned stressful events are experienced transitions into 
the second possible mechanism.   
This second and third mechanisms are based on the belief that lonely individuals 
are likely to experience stressful events more often.  Therefore the habitual increase in 
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activation is likely to have a negative impact on major systems in the body (namely the 
cardiovascular system and immune system).  These mechanisms have been supported in 
many studies (Cacioppo et al., 2002; Hawkley & Cacioppo, 2010; Kiecolt-Glaser et al., 
1984; Steptoe, Owen, Kunz-Ebrecht, & Brydon, 2004).   
The third mechanism refers to the repair and recovery component of health, sleep.  
This mechanism is hypothesized to create a pathway from loneliness to decreases in 
health through a diminished quality of sleep.  The decrease in quality of sleep results in a 
lack of opportunities for the body to repair itself and return back to a healthy, homeostatic 
state.  The augmented cortisol production and decrease in quality of sleep interferes with 
the repair and recovery process and can therefore lead to serious health problems 
(Cacioppo et al., 2003; Hawkley & Cacioppo, 2010).  
The loneliness regulatory loop and mechanisms proposed by Cacioppo and 
colleagues (2009) certainly seem applicable to the BMT populations during recovery in 
the hospital and may facilitate the influence of loneliness on recovery outcomes.  For 
example, when an individual undergoes a BMT, he/she may experience an increase in 
loneliness due to the lengthy hospitalization recovery period.  This loneliness may 
increase the attention paid to decreases in social interactions, at the same time triggering 
a physiological response in the body that they are threatened (going through the recovery 
alone).  When the body turns on this HPA-axis, it begins increasing the production of 
cortisol subsequently suppressing a number of the body’s functions in regards to 
immunity.  If this response lasts longer than the body naturally intends (such as in a true 
emergency lasting for only a short time) it begins to cause wear and tear on the body.  
Due to the already fragile recovery condition that the BMT patients are already in, this 
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decrease in health (especially to the immune system) could make it much more difficult 
to fully recover or even prevent it completely.  The last mechanism may also influence 
the rehabilitation after a BMT by decreasing the quality of sleep obtained by the patient.  
Thus, their body is unable to complete the recovery and repair process.  This last 
mechanism would account for the continuation of the decrease in physiological health as 
well as the decreases in cognitive functioning.  Although most of the hypothesized 
mechanisms seem to be valid, more research is needed in this area to yield the precise 
mechanisms through which loneliness exacts its’ negative influence on psychological and 
physical health.  
Loneliness and Quality of Life 
 
Good health is an inclusive state involving both psychological and physiological 
health.  Therefore the effects of perceived social isolation/loneliness have profound 
implications for both psychological and physiological health.  As the previously 
mentioned regulatory loop from Cacioppo and Hawkley (2009) suggests, it is believed 
that the initial impact of loneliness is often psychological (Cacioppo et al., 2003; 
Cacioppo et al., 2002).  Hawkley and Cacioppo (2010) wrote a review of the literature in 
which they discussed the numerous harmful repercussions of loneliness on psychological 
health.  Additionally, some researchers note that there are also increases in psychological 
disorders associated with increased loneliness: more specifically with depressive 
symptoms (Cacioppo et al., 2006b; Tilvis et al., 2004).    
Although the negative impact of loneliness on psychological health can often be 
pinpointed to specific diseases and/or disorders, it is often more helpful to gain an 
understanding of someone’s overall psychological well-being.  One of the most 
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comprehensive ways to study psychological well-being is to measure an individual’s 
QOL.  Indeed, measurement of this construct is complex and several different crucial 
aspects of human life should be taken into account.  However, by agreeing upon what 
facets of life are central to our well-being, we tease the concept of QOL away from the 
abstract towards something more concrete.  In general, QOL encompasses physical 
health, psychological health, and life domains (Parker, Walter, De Moor, & Cohen, 
2003).  When discussing how to measure such a concept, Costanza et al. (2007) 
suggested that both the subjective and objective measures of well-being should be 
included.  This is an important aspect of conceptualizing QOL because it again highlights 
the importance of the subjectivity involved which is one of the foci in the present study.  
There is a wide array of measures for assessing the different aspects of QOL, most of 
which include both subjective and objective components.  These measures can be created 
for the general public or for a specific population. For example, McQuellon et al. (1997) 
created a QOL subscale specifically for the BMT population.   
Relating this back to loneliness, researchers have found that increases in 
loneliness scores are significantly correlated with decreases in mental health aspects 
when measuring QOL (Liu & Guo, 2007).  This may be indicative that experiencing 
loneliness not only causes damage to specific psychological functions, but also the more 
general decrease in mental health mentioned above as well.  Authors in several other 
studies have also noted a significant relationship between loneliness and QOL (Borge, 
Martinsen, Ruud, Watne, & Friis, 1999; Weiner et al., 2010).  The results from the 
studies unanimously indicate a significant negative relationship between loneliness and 
QOL.   
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Much of the QOL research is conducted on participants drawn from the general 
community.  However, there is now a shift towards assessing the impact that various 
medical disorders/diseases have on the QOL in those understudied populations 
experiencing them.  This focus on analyzing the QOL in clinical populations has 
generated an outgrowth of research on the impact bone marrow transplantation has on the 
QOL for recipients.  The increase in this literature is central to the present study.  Delving 
into the issue of bone marrow transplantation gives one an even more unique 
understanding of the QOL in a very vulnerable population.   
In a study conducted by Zhang et al. (2009), five different aspects of QOL were 
measured in a population of breast cancer patients after receiving autologous peripheral 
blood stem cell transplantation (ASCT) and high-dose chemotherapy, as well as in a 
control group of healthy individuals.  The results of the study indicated that some of the 
aspects of QOL were lower in the breast cancer patients following the treatment, but 
gradually increased to normal levels.  This was the case for all except the emotional QOL 
which remained below the healthy controls even after five years (Zhang et al., 2009).  In 
a review of the literature, Neitzert et al. (1998) concluded, “a thorough literature review 
illustrates a number of functional impairments that patients experience after bone marrow 
transplantation” (p. 420).  The same authors also noted that many BMT patients do 
continue to show a decrease in energy, psychosocial behavior, and sexual functioning 
(Neitzert et al., 1998).   
The aforementioned relationships between loneliness and psychological health 
have been found consistently throughout the literature.  Therefore, it is important to 
consider how detrimental this relationship may be, especially when experienced within a 
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vulnerable clinical population such as BMT patients who are already experiencing a 
decreased QOL.  This is one of the aims central to the present study. 
Loneliness and Physical Health  
 
Although social isolation is initially perceived psychologically, it has been found 
very detrimental to a large number of physiological/biological processes.  In 2010, 
Hawkley and Cacioppo published a review reporting a number of studies which had 
shown support for increases in loneliness being correlated to increases in the risk factors 
for morbidity and mortality (Caspi et al., 2006; Shiovitz-Ezra & Ayalon, 2010).  The 
negative relationships between loneliness and physical health were demonstrated in 
measures of health including those on sleep quality, cardiovascular health, neuro-
endocrine and immune functioning, and gene transcription and expression (Hawkley & 
Cacioppo, 2010; Hawkley, Preacher, & Cacioppo, 2010; Kiecolt-Glaser et al., 1984; 
Steptoe et al, 2004; Steve et al., 2007).  The predictive strength of loneliness is not trivial, 
in fact it has been noted as, “… a major risk factor for health-rivaling the effects of well-
established health risk factors such as cigarette smoking, blood pressure, blood lipids, 
obesity, and physical activity” (House, Landis, & Umberson, 1988, p. 541).  In support of 
this claim, Penninx et al. (1997) discovered that the predictive strength of loneliness on 
“all-cause mortality” in older populations remained even after controlling for many other 
demographic and health variables.  
In a very influential article, Kiecolt-Glaser et al. (1984) made several significant 
discoveries in a study with psychiatric in-patients.  There were three main findings that 
hold fundamental importance to understanding how loneliness may affect human health 
in areas that apply to the present study.  The first finding was that the patients who scored 
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higher on the UCLA Loneliness scale had significantly higher urinary cortisol which is 
an indicator that the body is under stress (among many other things).  Similar 
associations between loneliness and cortisol secretion have also been found in other 
studies (Cacioppo et al., 2000; Steptoe et al., 2004).  Adam, Hawkley, Kudielka, and 
Cacioppo (2006) discovered that cortisol levels at morning waking time were associated 
with the level of loneliness experienced the day before.  This is a significant finding 
because it shows that loneliness does not take long to influence one of the body’s most 
important functions.  
Cortisol is generally associated with the body’s response to stress and is helpful 
when dealing with natural, situational stresses.  However, referring back to the previously 
mentioned pathways, we must note that when the stress response is experienced for a 
longer period of time, the increased cortisol levels begin causing damage to the body and 
continue to suppress the immune system.  The Kiecolt-Glaser et al. (1984) study results 
also indicated that individuals who rated themselves as higher in loneliness had lower 
natural killer cell activity.  Another important finding in this study was that the T-
Lymphocyte response in individuals with higher loneliness was worse in comparison to 
moderately and low loneliness individuals.  These two findings have many implications 
in health care, especially in populations with compromised immune systems (such as 
BMT patients).  Researchers have recently discovered association between increases in 
both the number of T-lymphocytes and the amount of natural killer cell activity with 
better recovery from BMTs (Larghero et al., 2007; Talmadge, 2008).  Therefore, the 
discovery that higher loneliness scores are related to decreases in natural killer cell 
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activity and t-lymphocyte response may be crucial when studying how loneliness may 
influence the recovery of bone marrow transplant patients. 
 The once vague understanding of the impact loneliness has on physical health is 
now a very well understood, injurious relationship.  It is quite clear that there is indeed a 
negative correlation between an increased experience of loneliness and decreases in many 
the many different domains comprising physical health.  It is important to note that the 
BMT population often experiences augmented lengths of stay in the hospital increasing 
their risk of developing or increasing loneliness.  This is extremely dangerous being that 
some of the physiological outcomes of loneliness directly relate to processes that are 
crucial for the recovery from BMT (i.e., natural killer cell and T-Lymphocyte activity).  It 
is becoming increasing clear that there is now a need to study and identify possible 
moderators of these relationships.  In doing so, it may also be important to gain a more in 
depth understanding of the importance of the sources and quality of social interactions 
these populations have access to (i.e., health care providers).   
Patient-Physician relationship  
 
Medical professionals are at the forefront when it comes to helping people recover 
from ailments, whether they be psychological or physiological in nature.  Traditionally, 
medical professionals were primarily held accountable for treatment planning and 
delivery.  They were judged on whether their treatment methods led the individual to the 
greatest expected recovery possible.  Recently, researchers have started to focus on the 
impact that the quality of the patient-physician interaction/relationship can have on the 
patient health.  From this, one can infer that now the consultational relationship between 
the patient and the physician is being considered just as important as the treatment itself 
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in some cases.  Medicine is now being examined with regards to the comprehensive 
treatment the patients receive instead of only the treatment plans laid out by their 
physicians.  At the vanguard of this research is the interaction between the patient and the 
physician.  According to Glass (1996), “the patient-physician relationship is the center of 
medicine” (p.148).  The information from these studies is quite influential and has caught 
the attention of psychologists and physicians alike.   
  For example, Hojat et al. (2011) reported that patients of physicians with high 
empathy scores had better clinical outcomes than those treated by physicians with lower 
empathy scores.  Farin and Meder (2010) discovered a relationship between the patient-
physician relationship and psychological outcomes (different domains within quality of 
life).  Quality of life was found to be associated with the quality of the patient-physician 
relationship in another study by Beach, Keruly, and Moore (2006).  Although not directly 
linking the consultational relationship to clinical outcomes, other researchers have found 
significant correlations between the patient-physician relationship and other outcome 
variables that may possibly be a source of confounding (Dibbelt, Schaidhammer, 
Fleischer, & Greitemann, 2009; Zachariae et al., 2003).    
This relationship between the quality of the patient-physician consultational 
relationship and outcome variables is suggestive of another association with loneliness.  
It is plausible that the physician becomes a key source of social support during 
hospitalization and perhaps counterbalances the difference in social support experienced 
by the patient when they are admitted into the BMT unit.  For example, if an individual 
has recently received a BMT and is in the recovery process, he/she is much more likely to 
perceive a higher level of social support if the primary physician is perceived to be 
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providing some level of social support in comparison to a physician perceived to be 
absent/uncaring.  This point relates to one of the previously mentioned studies in which 
perceived social support was found to have a negative relationship with loneliness 
(Yildirim & Kocabiyik, 2009).  Therefore, if the patients perceive the physician as a 
source of social support, the quality of the patient-physician relationship may be 
associated with the loneliness experienced in the hospital.  Taking this one step further, if 
the patient perceives low social support from their physician and experiences higher 
amounts of loneliness, this may become detrimental to the individuals physiological and 
psychological recovery from the BMT. 
Present Study 
  The purpose of present study was to provide insight into the relationship between 
loneliness and recovery from BMT, while also looking at the impact of the patient-
physician relationship on BMT recovery variables.  The first hypothesis was to replicate 
findings that hospitalized individuals experience an increase in loneliness (Kunitomi et al, 
2010).  Therefore, it was believed that in this study the patients would rate their hospital 
loneliness as higher than their general loneliness.  
 The second and third hypotheses were also created to support past research in 
regards to higher scores on state or trait loneliness both having negative relationships 
with physical and psychological health while also uniquely contributing to the literature 
by obtaining the results in an understudied BMT population (Shiovitz-Ezra & Ayalon, 
2010).  Therefore, the second hypothesis was that higher scores in hospital loneliness 
(during post-BMT in-hospital stay) would be negatively associated with recovery from 
the BMT.  This hypothesis addressed the relationship between state/situational loneliness 
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and health.  The third hypothesis was that individuals scoring higher in chronic loneliness 
(represented by general loneliness) would also show deficits in recovery when compared 
to those with lower levels of general loneliness.  Recovery from the BMT was measured 
by the major physiological indicator of recovery (days until engraftment) and an overall 
psychological measure of health assessed by (QOL).  This latter relationship was 
hypothesized to be stronger than the relationship between state loneliness and outcome 
variables as predicted by findings from previous research (Shiovitz-Ezra & Ayalon, 
2010).  A decrease in recovery was represented by an increase in days until engraftment 
or decrease in QOL.   
The fourth hypothesis was that the quality of the patient-physician consultational 
will be associated with BMT recovery outcome variables (days until engraftment and 
QOL).  Based on past research it was hypothesized that better patient-physician 
relationships would facilitate increased clinical outcomes, while again contributing to a 
gap in the literature in regards to specifically studying this in the BMT population (Hojat 
et al., 2011). 
The last hypothesis was also centered around the patient physician relationship.  
This hypothesis was based on previous literature supporting that patient-physician 
relationship is important to the patient’s recovery (Farin & Meder, 2010).  Therefore, the 
fourth hypothesis was that there would be a negative relationship between the patient-
physician consultational relationship and hospital loneliness.  As the quality of the 
relationship increases, the patient’s experience of loneliness would decrease.   
 This study offered three important contributions to the current literature.  One 
contribution was providing data on the experience of loneliness on an underrepresented, 
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understudied, and extremely vulnerable population, BMT patients.  Most studies 
assessing the patient-physician relationship and the impact on clinical outcomes are 
completed by surveying the physicians about their perceptions rather than gaining insight 
on the patient’s unique perception of this interaction.  Therefore, another unique aspect of 
this study is that the patient-physician relationship data were collected from the viewpoint 
of the patient, which is important being that the outcome variables are also being assessed 
based on their health, not the physicians.  The third main contribution to the literature 
comes from the measurement and analysis of both chronic and situational loneliness.  By 
measuring both, it may be possible to distinguish between the varying influence each 
exerts on psychological and physiological health as well as their vulnerability to being 





As noted earlier, the present study was conducted along with the original multi-
site study titled, “Complementary and Integrative Medicine Use and Disclosure in Blood 
and Marrow Transplant Patients”.  The protocol of the original study was not changed, 
however two new measures were added to the original survey packet (UCLA – 
Loneliness Scale Version 3 and CARE Measure).  This study was approved by both The 
University of North Florida and The Mayo Clinic of Jacksonville.  The Mayo Clinic of 
Jacksonville was the only site utilized for this project.  
Participants 
 
 The participants were blood and marrow transplant patients at The Mayo Clinic of 
Jacksonville (10 women, 5 men; mean age = 61.73, SD = 10.85, age range from 34 to 
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75).  All participants had gone through either an autologous (86.7%) or allogeneic 
transplant (13.3%).  The patients were treated for a number of different diseases such as 
Multiple Myeloma (10 patients), NHL (3 patients), AML (1 patient), and POEMS (1 
patient).  None of the participants were Hispanic/Spanish/Latino in their ethnicity.  One 
participant was Black/African American, the rest of the sample was White.  All 
participants except for one were currently married at the time they were surveyed (the 
one exception was divorced).  Household income ranged from less than $10,000 (1 
participant) to greater than $100,000 (3 participants) with the average income of the 
sample being $20,000 - $39,999 (4 participants selected that they preferred not to 
answer).  Data from two additional participants were not used due to one leaving an 
unacceptable number of questions blank and the other not returning the informed consent 
with the completed survey.   
Measures and Procedure 
 
Patients were identified as potential participants if they had received a BMT at 
The Mayo Clinic of Jacksonville and were on the patient registry.  All patients that 
qualified had to be 18 years of age or older.  Patients had to have reached their 6 month 
post-transplant mark (+/-30 days from the date of the transplant).  Other eligibility criteria 
included being able to read and speak English.  Each participant was asked to read 
general information about the study and read as well as sign an informed consent form 
(see Appendix A).  Each participant filled out the survey measures in the order in which 
they are described in below. 
Demographic and Treatment Information. The original study included 
numerous items measuring a large number of demographic variables.  The data in the 
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present study were obtained from a number of selected items pertinent to this study (see 
Appendix B).  These items included; age, sex, marital status, ethnicity, racial background, 
household gross income, and medical diagnosis.  We accessed the patients’ medical 
charts to obtain medical treatment information.  The patients’ date of admission, start 
date for conditioning, date of transplant, date of engraftment, and date of discharge were 
obtained through this method.    
The Functional Assessment of Cancer Therapies – BMT (FACT-BMT). This 
measure assessed quality of life specific to bone marrow transplant patients.  The scale 
was created to measure six different aspects of quality of life in BMT patients: physical 
well-being (PWB), Social well-being (SWB), Emotional well-being (EWB), Functional 
well-being (FWB), and additional concerns specific to BMT patients (AC).  There were a 
total of 47 items that are Likert-scale questions (see Appendix C).  Participants were 
asked to rate these on a scale of 0 (not at all) to 4 (very much).  A higher score was 
representative of a better quality of life.  This measure was utilized in the original study 
and was also used for the master’s thesis portion of the research.  McQuellon et al. (1997) 
reported an internal reliability of the FACT-BMT scales 100 days after discharge with 
Cronbach’s alphas ranging between .60 - .92.  In the present study, the Cronbach’s alphas 
of the 5 scales ranged from .73 to .93. 
UCLA Loneliness Scale Version 3. The UCLA Loneliness Scale was employed 
to measure the patients’ subjective loneliness.  The scale is both reliable and valid.  The 
scale was altered from its original form with the permission of the copyright holder.  The 
scale was originally a 20 item measure.  Each item in the scale was represented by a 
number between 1 and 4 (1 being never, 4 being always).  In order to measure the 
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subjective isolation in the hospital during isolation in comparison to the average 
subjective isolation experienced, the questions were asked once for the hospital isolation 
experience and then asked a second time for their general experience of isolation (see 
Appendix D).  The scores were added separately for the two types of loneliness (general 
and hospital) and a higher overall score was representative of feeling lonelier or 
experiencing more intense feelings of loneliness. Russell (1996) reported the reliability of 
The UCLA Loneliness Scale (Version #3) to have a coefficient alpha range of .89 to .94.  
In the present study, the Cronbach alpha coefficient was .93.   
Consultation and Relational Empathy (CARE) Measure. In order to assess the 
patient-physician relationship from the subjective view of the bone marrow transplant 
patient, the Consultation and Relational Empathy (CARE) measure was used.  This 
measure was used to evaluate how the patient views the physician during the consultation 
(see Appendix E).  With the permission of the copyright holder, the scale was altered to 
deal with in-patient care instead of a single consultation.  Each of the ten items was rated 
on a scale of poor to excellent. Mercer, Maxwell, Heaney, and Watt (2004) reported high 
internal reliability for The Consultational and Relational Empathy Measure (Cronbach’s 
alpha .92).  In the present study, the Cronbach’s alpha for this scale was .93.   
Results 
 Bivariate and multivariate analyses were performed to investigate the relationship 
between loneliness and BMT physiological recovery (days until engraftment) and QOL 
recovery variables.  To determine the correlates of general loneliness, hospital loneliness, 
and quality of the patient-physician relationship, Pearson product moment correlations 
were conducted with continuous outcome variables (Age, Overall QOL; Table 1).   These 
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results displayed five strong, significant correlations.  The first three significant 
correlations involved overall QOL; the quality of the patient-physician relationship was 
positively associated with overall QOL (r = .757, p < .001), general loneliness had a 
negative relationship with overall QOL (r = -.847, p < .001), and hospital loneliness had a 
negative relationship with overall QOL (r = -.584, p < .02).  Additionally, general 
loneliness had a negative relationship with quality of the patient-physician relationship (r 
= -.637, p < .01) and a positive relationship with hospital loneliness (r = .566, p < .03). 
Seven separate MANOVAs (Multivariate analysis of variance) were performed to 
explore the relationships between each of the different independent variables (racial 
background, marital status, sex, disease, type of transplant, current health, and household 
gross income) and the different dependent variables (hospital loneliness, general 
loneliness, CARE total, days until engraftment, and overall QOL scores).  The results for 
racial background and marital status items were not reported because the independent 
variables only had one participant in one of the levels possible for each item.  The one-
way between-groups MANOVAs performed for the independent variables of disease, 
type of BMT, and household gross income were not significant, and therefore are not 
reported.  A MANOVA with sex as the independent variable indicated a significant 
multivariate main effect, Wilks’ λ = .330, F(5,9) = 3.66, p < .044, ηp2 = .67, power = .69.  
Further inspection revealed that the significance of sex was with days until engraftment, 
F(1,13) = 7.30, p < .018, ηp2 = .36, power = .71. The means of the two groups indicated 
that men take more days to engraft (M = 13.60, SD = 1.14) than women (M = 12.00, SD = 
1.05).  Looking at the results of a separate MANOVA revealed a significant multivariate 
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main effect for current health with the three of the five dependent variables, Wilks’ λ = 
.027, F(10,16) = 8.17, p < .001, ηp2 = .84, power = 1.00.  The MANOVA indicated a 
significant main effect for current health with overall QOL, F(2,12) = 15.22, p < .001, ηp2  
= .72, power = .99.  The means indicated that individuals with fair current health reported 
a significantly lower QOL (M = 10.70, SD = 1.71) than individuals with very good 
current health (M = 16.94, SD = 1.46).  Current health also had a significant main effect 
on CARE total, F(2,12) = 39.16, p < .001, ηp2  = .87,power = 1.00.  Individuals with very 
good current health reported significantly higher quality of patient-physician relationship 
(M = 48.39, SD = 1.50) than did individuals in both fair (M = 39.33, SD = 2.08) and good 
current health (M = 40.67, SD =18.72) conditions.  Additionally, current health also had a 
significant main effect with general loneliness, F(2,12) = 20.40, p < .001, ηp2  = 
.77,power = 1.00.  The mean scores on general loneliness indicated that individuals with 
fair current health scored significantly higher on the general loneliness scale (M = 48.00, 
SD = 9.17) than did individuals with good (M = 31.67, SD = 5.69) or very good current 
health (M = 25.44, SD = 3.61). 
A t-test was used to determine whether hospital loneliness was greater than 
general loneliness.  Additionally, hierarchical linear regression analyses, controlling for 
relevant demographic variables, were performed to test independent relationships 
between predictor (i.e., general loneliness, hospitalization loneliness, provider-patient 
relationship) and outcome variables (e.g., days until engraftment, overall QOL)  
Hospital and General Loneliness 
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The results from the t-test assessing whether there was a significant difference 
between general and hospital loneliness indicated that the loneliness experienced during 
hospital isolation was higher (M = 36.53. SD = 10.41) than loneliness reported generally 
(M = 31.20, SD = 10.29), t(14) = 2.14, p = .050. 
Hospital Loneliness and Recovery 
The average number of days until engraftment was a little over 12 days (M = 
12.53, SD = 1.30).  To investigate whether hospital loneliness was an independent 
significant predictor of days to engraftment, sex was entered into Step 1 and hospital 
loneliness was entered in Step 2 of a hierarchical regression analysis.  The criterion 
variable was days until engraftment (see Table 2).  The demographic variable accounted 
for a majority of the variance [R2 = .36, F(1,13) = 7.30, p = .018].  Adding hospital 
loneliness to the model did not increase the amount of variance accounted for (R2 = .36) 
and the complete model failed to be significant [F(2,12) = 3.44, p = .066].  Furthermore, 
the standardized beta for hospital loneliness and days to engraftment was not significant 
(p > .78).  
The mean overall QOL (calculated as a total of the averages for each subscale) for 
the sample overall was relatively poor (M = 15.09 SD = 3.10).  The highest raw score 
possible was 200 (the highest possible total from adding the averages of the subscales 
was 20).  Therefore by multiplying the mean of the overall QOL (15.09) by 5, it becomes 
apparent that the patients in this study reported below 50% for their QOL.  These totals 
may be slightly different due to the overall representation of QOL in this study being 
represented by a sum of the averages on each subscale (due to some participants not 
answering all items).  
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A hierarchical regression was completed controlling for current health with 
hospital loneliness added as a predictor in Step 2.  The criterion variable was overall 
QOL (Table 3).  Current health accounted for 71.6% of the variance (R2 = .72).  After 
adding hospital loneliness to the model, there was an additional 7.5% of variance of QOL 
explained [full model R2 = .79, F(2,12) = 22.8, p < .001].  However, hospital loneliness 
was found only to be a marginally significant predictor ( = -.30, p = .059) of QOL.  
General Loneliness and Recovery 
Similar analyses were conducted to determine the independent association, after 
controlling for necessary demographic variables, of general loneliness with recovery 
(days to engraftment and QOL).  
A hierarchical regression analysis was conducted with sex entered into Step 1 and 
general loneliness into Step 2 as a predictor variable for days to engraftment (Table 4).  
Sex accounted for 36.0% of the variance.  Adding general loneliness in Step 2 only 
increased the predictive value by 7.3% for a total R2 of .43.  The full model was 
significantly predictive of the days until engraftment [F(2,12) = 4.56, p = .034].  
However, general loneliness was not found to be a significant predictor of days to 
engraftment after controlling for sex ( = -.28, p > .24).  
Another analysis was conducted to analyze whether general loneliness was 
predictive of QOL.  Current health was entered into Step 1 and general loneliness was 
entered into Step 2, with the criterion variable as overall QOL.  Current health accounted 
for 71.6% of the variance (Table 5).  After entering general loneliness into Step 2, the 
change in R2 was an increase by 5.6% resulting in a total variance accounted for of 
77.2%.  The full model was found to be significant in predicting the outcome QOL 
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[F(2,12) = 20.33, p < .001].  However, the standardized beta for general loneliness was 
not independently associated with QOL ( = -.46, p = .111). 
Patient-Provider Relationship and Recovery 
To investigate independent associations of the patient-provider relationship with 
days to engraftment, Sex was entered into Step 1 and accounted for 36.0% of the variance 
of days to engraftment. The full model, with CARE entered into Step 2,  accounted for 
66.8% of the predictive variance in days to engraftment, F(2,12) = 12.05, p < .001(Table 
6).  The change in R2 from .36 to .67 was significant after adding the CARE total (p = 
.006).  Greater reports of the patient-provider relationship were found to be independently 
associated with a higher number of days to engraftment ( = .58, p < .006).  
In order to assess the amount of variance in BMT quality of life scores accounted 
for by the patient-provider relationship, a hierarchical regression controlled for current 
health in Step 1 and CARE was entered into Step 2 (Table 7).  The partial model, 
including current health accounted for 71.6% of the variance (R2=.72) and adding CARE 
did not increase the explained variance of QOL, [R2=.72, F(2,12) = 15.13, p < .001].  The 
standardized beta and partial correlation between CARE and QOL were non-significant 
(= .023, p > .95).   
Patient-Provider Relationship and Hospital Loneliness 
 Overall, the sample reported extremely high patient-provider relationship quality 
during their BMT hospitalization (M = 45.03, SD = 4.59).  A regression was run to 
determine if the patient-provider relationship was predictive of hospital loneliness (Table 
8).  Overall CARE accounted for 6.5% of the variance in hospital loneliness, but was not 
significant [F(1,13) = .91, p = .359]. 






 The main focus of the present study was to determine whether hospital isolation 
increased the experience of loneliness in patients recovering from BMTs.  In addition to 
that central aim, it was also hypothesized that this increase in loneliness would be 
associated with subsequent decreases in recovery outcomes.  Lastly, the patient-physician 
consultational relationship was analyzed for its associations with the levels of hospital 
loneliness experienced as well as the clinical outcomes for the BMT patients. 
Results supported hypothesis one with loneliness experienced during 
hospitalization for BMT reported to be significantly higher than general loneliness.  Thus, 
after experiencing hospital isolation during post-transplant recovery, patients displayed 
significant increases in their experience of loneliness in comparison to their general 
loneliness scores. Mean levels of loneliness in the present study were 31.2 for general 
loneliness and 36.5 for hospital loneliness.  Russell, Peplau, and Cutrona (1980) 
completed a study in which the average loneliness score was 33.68.  Loneliness data were 
not split into “lonely” and “non-lonely” categories for the purpose of statistical analyses 
due to the trait-like nature of the construct.  However the split was completed after the 
other analyses to allow for a comparison of the current sample to those in previous 
literature.  Following Cacioppo et al.’s (2002) lead in splitting, loneliness scores at the 
median of 34 and applying the same criteria to the current study elucidated that the BMT 
patients were not “lonely” in general, but were lonely during their in-hospital recovery 
from the transplant. 
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The significant difference between the two types of loneliness, in this case an 
increased level reported during hospitalization compared to general loneliness, was 
hypothesized to be the byproduct of hospital isolation.  This hypothesis was initially 
developed based on past research showing that individuals placed in PIUs (characterized 
by increased precautions) often experience loneliness (Kunitomi et al., 2010).  Although 
the participants in the study were not all placed in complete isolation, it is believed that 
the increased precautions that the BMT recipients did experience were substantial enough 
to contribute partially to the increase in loneliness.  The second, and perhaps more 
contributory, variable responsible for augmenting the previously mentioned relationship 
may have been the prolonged hospitalization experienced by BMT patients during the 
recovery process (Westerman & Bennett, 1996).   
It is quite obvious that patients admitted into a hospital are automatically removed 
from the average everyday social environment.  The in-patients generally only experience 
social relations when health care workers and/or family/friends come into their rooms, 
they do not have the freedom to participate in the various interactions that are presented 
throughout a day in the outside world (at work, school, or at home).  In addition to a 
decrease in the frequency of interactions, patients may interpret qualitative deficiencies in 
the social support they receive (i.e., closeness, authenticity, etc.).  This negative 
relationship between social support and loneliness has been noted in previous research 
and applies to BMT patients’ in a number of ways (Yildirim & Kocabiyik, 2009).  One 
possibility is that BMT patients are restricted in their physical contact with others and as 
a result they may be unable to interact with as much physical contact as they normally 
would (i.e., sleeping alone, not putting children to sleep or holding children, and an 
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inability to display as much affection) and therefore feel less support.  Another perception 
that may stem from the hospital isolation is that some patients may think that the support 
they are receiving is not completely genuine, thus leading them to assume that friends, 
family, and healthcare professionals are only acting as support because they think it is 
their duty.  This may lead to the patient perceiving a deficiency in their social needs 
which acts as a direct example of the deficiencies mentioned in Perlman and Peplau’s 
1998 definition of loneliness.   
 The increased loneliness experienced by BMT patients during hospitalization is 
alarming as a wealth of previous research suggests that loneliness is associated with 
poorer health and QOL (Borge et al., 1999; Hawkley & Cacioppo, 2010; Weiner et al., 
2010). In addition, Cacioppo and Hawkley’s loneliness model outlines the effect of 
loneliness on important physiological factors in BMT recovery (e.g., immune 
suppression), with several research studies showing immunosuppressive effects of 
loneliness (Adam et al.,2006; Cacioppo et al., 2000; Cacioppo & Hawkley, 2009; 
Cacioppo et al., 2003; Cacioppo et al., 2002; Kiecolt-Glaser et al., 1984; Steptoe et al., 
2004).   
Based upon the model and supporting research from Cacioppo and his colleagues 
(2009), I predicted that increased hospital isolation experienced by the BMT patient 
would be associated with poorer recovery outcomes.  Results from the data set showed a 
non-significant no relationship between the level of hospital loneliness experienced and 
days until engraftment.  This may have been due to the exceptionally small average 
number of days until engraftment in this sample.  The mean number of days until 
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engraftment in the sample was 2 days less than the bottom limit of the range (2 to 6 
weeks) given by the American Cancer Society as the number of days that patients usually 
take to engraftment (2011b).  Consequently, the sample may have engrafted so quickly 
(and with such a small SD, 1.30 days) that the participants did not experience hospital 
loneliness for a substantial enough amount of time to truly impact the BMT physical 
recovery outcomes.  In addition, previous literature suggests that that chronic loneliness 
has a more substantial impact on health than does situational loneliness (Shiovitz-Ezra & 
Ayalon, 2010).  Certainly the sample size was small in the current study, and this 
resulting lack of power increases the possibility of a Type 2 error.  These results are 
considered preliminary and continued enrollment of participants in the study may reveal a 
significant association of hospitalization loneliness with recovery outcomes. In addition, 
more specific immunological outcome measures (i.e., white blood cell counts, cortisol 
measurements, and date of Neupogen stimulating factor injection) may be better variables 
to use to test the effect of loneliness on BMT recovery.  In addition, sampling other 
hospitals with less reputable hospital ratings may enable more extreme scores of 
loneliness to be obtained.  
I hypothesized, based on the literature, that increased hospital loneliness would be 
associated with decreased BMT QOL.  After controlling for confounding factors, only 
marginal support for this hypothesis was indicated by an inverse relationship between 
hospital loneliness and BMT QOL.  This result is suggestive that the lonelier the 
individual during BMT hospitalization, the worse is his or her QOL.  This finding is 
consistent with results of previous research showing that increases in the experience of 
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loneliness decreases the QOL and also that bone marrow transplant patients show a 
distinct decrease in the QOL before one year post-transplant (Borge et al., 1999; Neitzert 
et al., 1998; Weiner et al., 2010; Zhang et al., 2009).  However due to the correlational 
nature of this study, it is difficult to assert whether the decrease in QOL is due to the bone 
marrow transplant, the increase in loneliness, or both.  Schulmeister, Quiett, and Mayer 
(2005) measured the QOL in bone marrow transplant patients at 6 months post-transplant 
and found an average QOL of 15.60.  Therefore, the results for the average QOL in this 
study (15.09) are very similar to those found in previous research.   
The literature suggests that general loneliness has a stronger association with 
health outcomes than does acute loneliness (Shiovitz-Ezra & Ayalon, 2010).  Therefore, I 
predicted that general loneliness would be related to poorer BMT recovery with regards 
to days until the patients engraft and their QOL.  Statistical results from the present study 
indicated that there was not a significant relationship between the level of general 
loneliness and outcome variables.  The lack of a significant relationship between general 
loneliness and days until engraftment may be due to the small sample size or the 
complexity of the physiological recovery from the BMT.  In regards to the non-
significant relationship between general loneliness and QOL, in one study by Cacioppo et 
al. (2000), it was discovered that lonely individuals displayed lower heart rate activity 
while performing a speech (considered a “social stressor”).  The authors suggest that this 
is indicative that lonelier individuals are less socially embedded and therefore more 
emotionally withdrawn.  Applying this to the present study, it may be that increases in 
general loneliness were not related to decreases in QOL because those individuals were 
more socially detached as well as less emotional in their appraisal of the amount of 
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loneliness they were experiencing.  Therefore, they would not be as effected by the 
loneliness and would show a smaller decrease in their overall QOL scores.  
The patient-physician relationship was another key aspect of the current study.  
The mean score of the patient-physician consultational relationship in the present study 
was 45.03 which is 90% of the possible score.  A study by Mercer, McConnachie, 
Maxwell, Heaney, and Watt (2005) suggested that scores below 38 indicated a below 
average relationship, scores between 38 and 43 indicated an average relationship, and 
scores about 43 indicated a significantly above average relationship.  In their study, 23% 
of the participants had below average scores on the CARE measure, 54% had average 
scores, and another 23% scored above average.  The mean overall score for the study was 
40.8 (SD = 8.90). The results of the current study indicated that 7% fell into the below 
average scoring range, 27% were between scores of 38 and 43, and the remaining 66% 
had significantly above average scores higher than 43.  The average total score for the 
present study was 45.03 (SD = 4.59). This comparison elucidated the fact that the CARE 
scores in the present study were substantially higher than those found in a previous 
research.  Based on the literature (Hojat et al., 2011), I predicted that as the quality of the 
patient-physician relationship increased, the days until engraftment would decrease.  The 
results pertaining to this hypothesis were significant, however, they were in the opposite 
direction.  This may be because the original hypothesis had the CARE measure as a 
predictor of days until engraftment when in fact, the causal relationship may have been 
the opposite.  A significant relationship indicating that a better patient-physician 
relationship is predictive of longer days until engraftment does not make sense.  Due to 
the correlational nature of this study, causality cannot be inferred in one direction or the 
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other.  Therefore, by considering engraftment as a predictor of the quality of the patient-
physician relationship, the significant relationship might make more sense.  The longer 
the individual spends in the BMT hospital unit, the more likely he/she is to develop a 
consultational relationship with the healthcare team, the more likely the physician will 
learn about and be able to better serve that individuals needs, and the better the rating 
would be of the patient-physician relationship.  
The second part of this hypothesis dealt again with the outcome variable of QOL.  
A significant relationship was not found between the consultational relationship and the 
QOL outcomes.  Although this hypothesis differed from the previous one in the variable 
used as the predictor (using CARE total instead of general loneliness), the explanation 
provided by Cacioppo et al. (2000) may also apply to the results found for hypothesis 4 if 
we take into consideration general loneliness.  If the individuals in the study were less 
socially embedded than average individual, they may be less emotionally dependent on 
others and therefore disregard the relationship with their primary physician as an 
important variable when rating their QOL.  Another reason as to why this relationship 
may not have been significant is the impact of other sources of social support.  That is, if 
a patient was receiving substantial support from another source, they may be less likely to 
indicate the patient-physician relationship as an important factor when appraising their 
QOL. 
The aim of the final hypothesis was to determine whether an increase in the 
quality of the consultational relationship would be associated with a decrease in the 
amount of hospital isolation experienced.  This relationship was determined non-
significant in the present study.  There are a number of plausible explanations for the lack 
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of significance.  This may reflect the patients perceiving the relationship with their 
physician as less important as a source of social support in comparison to other sources 
such as family and friends.  Another possibility may involve the number of days until 
engraftment.  The sample in the present study engrafted much faster  than BMT samples 
noted in other studies, therefore the impact of the consultational relationship may have 
been lessened (American Cancer Society, 2011b ).  A more substantial, and perhaps 
significant, relationship may have been found in a sample of BMT patients recovering in 
the hospital over longer periods of time, therefore making the interactions between the 
patient and physician one of the focal points of their recovery. 
Limitations  
The present study is a preliminary analysis of the relationship between loneliness 
(general/hospital), the patient-physician consultational relationship, and major BMT 
recovery variables (days until engraftment and QOL) and therefore has several 
limitations.  The first is that only a very small number of surveys were returned, resulting 
in a sample size of only 15 patients.  This inhibited the number of statistical tests that 
could have been performed due to the small number of participants in each condition as 
well as an unsubstantial amount of power.  The second limitation is that the study was 
correlational in nature being that the independent variables were all measured after the 
BMT.  Due to this methodology, causation could not be inferred.  The third limitation 
was the absence of a control group which would have allowed for a comparison to be 
made between BMT patients and other individuals, either in the hospital or the general 
public.  One of the other limitations was the inability to collect data from the patients 
before the transplant.  This forced the participants to try and remember their perceptions 
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up to 7 months earlier.  Due to the scales being edited (even though minor and permission 
to do so was obtained), they may not have been as valid as expressed by previous 
literature.  However, Cronbach’s alpha suggested that these scales were reliable in their 
modified form. 
Conclusion 
 This study provides some unique insight into the underrepresented and 
understudied population of bone marrow transplant patients in regards to the loneliness 
and consultational relationships they experience during their recovery.  Although many of 
the hypothesized relationships were found to be non-significant, the main hypothesis was 
supported.  Therefore, there was support that, after being admitted to the hospital and 
experiencing hospital isolation, the patients indicated an increase in their experience of 
loneliness.  This relationship is absent in much of the previous literature and thus the 
findings of the current study may help to elaborate on the relationship between hospital 
isolation and its associations with the experience of loneliness.  This study was also 
unique because it measured a potentially important factor in determining a BMT patient’s 
QOL to the current literature, the patient- physician consultational relationship 
(McQuellon et al., 1997).   
 Increasing the sample size to have greater statistical power and reduce the 
possibility of erroneously failing to reject the null hypothesis, should be an aim of future 
studies in this domain. It would also be beneficial to obtain pre-transplant and post-
transplant measures of QOL and loneliness.   
The findings in this study are applicable in the realm of healthcare.  Recently, 
more studies are being published on the impact of the patient-physician relationship on 
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clinical outcomes.  An important application of the relationship between the 
consultational relationship and outcomes may provide tools for medical schools to teach 
their students to increase the quality of their relationship with their patients.  This study 
may also have implications specifically related to how BMT patients are treated during 
their recovery period.  Further research on this topic may lead to the development of new 
procedures for predicting and reducing the experience of loneliness in the hospital 










   





Variable 1. 2. 3. 4. 5. 6. 
1. Engraftment  1      
2. Overall QOL  .423 1     
3. CARE Total .343 .757*** 1    
4. General Loneliness  -.078 -.847*** -.637* 1   
5. Hospital Loneliness  -.065 -.584* -.255 .566* 1  
6. Age -.237 -.152 .130 .077 -.037 1 
Note. *p<.05, **p<.01, ***p<.001. 
aStrong correlations (.50 or above); moderate correlations (.30-.49); weak  correlations (.10 -.29).   
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Table 2.  
 
UCLA Hospital Loneliness as a Predictor of Days Until Engraftment 
 
Variables 
Number of days until engraftment 
β’s Partial r’s 
Step 1   
Sex                    .600*  .601 
R2 .360*  
Step 2   
UCLA Hospital Loneliness                    -.067 -.084 
R2                     .364*  
ΔR2 .005  
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
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Table 3.  
 
UCLA Hospital Loneliness as a Predictor of Overall QOL 
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001.
Variables 
Overall quality of life 
β’s Partial r’s 
Step 1   
Current Health       .729***  .827 
R2       .716***  
Step 2   
UCLA Hospital Loneliness                    -.299 -.515 
R2       .791***  
ΔR2 .075  
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Table 4.  
 
UCLA General Loneliness as a Predictor of Days Until Engraftment 
 
Variables 
Number of days until engraftment 
β’s Partial r’s 
Step 1   
Sex   .684*  .655 
R2   .360*  
Step 2   
General Loneliness -.282 -.336 
R2   .432*  
ΔR2 .073  
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
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Table 5.  
 
UCLA General Loneliness as a Predictor of Overall Quality of Life  
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
 
Variables 
Overall quality of life 
β’s Partial r’s 
Step 1   
Current Health .452 .439 
R2       .716***  
Step 2   
General Loneliness -.460 -.445 
R2       .772***  
ΔR2 .056  





CARE Score as a Predictor of Days until Engraftment 
 
Variables 
Number of days until engraftment 
β’s Partial r’s 
Step 1   
Sex       .779*** .789 
R2   .360*  
Step 2   
CARE Total     .583** .694 
R2     .668**  
ΔR2     .308**  
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
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Table 7.  
 
CARE Score as a Predictor of Overall QOL 
 
Variables 
Overall quality of life 
β’s Partial r’s 
Step 1   
Current Health .826* .579 
R2     .716***  
Step 2   
CARE Total .023 .020 
R2       .716***  
ΔR2 .000  
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
HOSPITAL LONELINESS AND BMT RECOVERY                                                      
44 
 
Table 8.  
 
CARE Total as a Predictor of Hospital Loneliness 
Note. Standardized β’s reported.  *p<.05, **p<.01, and ***p<.001. 
Variables 
Hospital Loneliness 
β’s Partial r’s 
CARE Total  -0.255 -0.255 
R2 0.065  
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Figure 1. Loneliness Regulatory Loop 
Figure 1. Displays an adapted diagram of the loneliness regulatory loop from “Review: 
Perceived Social Isolation and Cognition,” by J. T. Cacioppo & L. Hawkley, 2009, 
Trends in Cognitive Sciences, 13, p. 451. Copyright 2009 by Elsevier Ltd.
Graphic deleted, paper copy available upon request to home institution 
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Appendix A.  
 

































Mayo Clinic: Office for Human Research Protection 
Contact Letter Template 
 
 
Protocol Title: Complementary and Integrative Medicine Use and Disclosure in Blood 
and Marrow Transplant Patients   
 
IRB #: 10-003464 







{City, State  Zip} 
RE:     { first name} { last name} 
MC#:  {mc #} 
 
 
Dear {Mr., Ms, or Mrs. }  
 
You are being asked to take part in this research study because you have received a blood 
or marrow transplant.   We would like to better understand the frequency and reasons for 
use of complementary and alternative medicine in blood and marrow transplant patients.  
Additionally, we would like to better understand whether patients tell their healthcare 
providers about their use of complementary and alternative medicine. 
 
If you agree to be in the study, you will be asked to complete four questionnaires one 
time.  The first questionnaire is named the Complementary and Alternative Medicine 
Survey and asks about your use of complementary and alternative medicines.  The second 
questionnaire is named the Functional Assessment of Cancer Therapy-Blood and Marrow 
Transplantation and asks about your quality of life.  The third questionnaire is named 
UCLA Loneliness Scale and asks about feelings of loneliness.  The fourth questionnaire 
is named Consultation and Relational Empathy Measure and asks about your satisfaction 
with your relationship with the doctors who cared for you while in the hospital for your 
transplant. It is estimated that these questionnaires will take approximately 15 minutes to 
complete. We have enclosed the questionnaires to complete.  If you would like to, you 
may fill it out and return in the enclosed stamped envelope. 
 
The risks of this research study are minimal, which means that we do not believe that 
they will be any different than what you would experience at a routine clinical visit or 
during your daily life.  However, it is possible that some questions you will be asked to 
answer in the study questionnaires may make you feel uncomfortable.  You may choose 
not to answer any questions that make you feel uncomfortable. 
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This study will not make your health better.  It is for the benefit of research and may aid 
us in helping people in the future by better understanding the frequency and reasons for 
use of complementary and alternative medicine in blood and marrow transplant patients. 
 
Please understand your participation is voluntary and you have the right to withdraw your 
consent or discontinue participation at any time without penalty.  Specifically, your 
current or future medical care at the Mayo Clinic will not be jeopardized if you choose 
not to participate.  
 
If you decide to participate, please read and sign the consent form and return with the 
questionnaires. An extra copy is included for your records.   
 
If you have any questions about this research study you can contact me at 904-953-7290.  
If you have any concerns, complaints, or general questions about research or your rights 
as a participant, please contact the Mayo Institutional Review Board (IRB) to speak to 
someone independent of the research team at 507-266-4000 or toll free at 866-273-4681. 
 
If you prefer to complete the survey over the phone, or if you do not wish to participate, 
please indicate on the next page and return this letter since it will make a follow-up 





Steven C. Ames, Ph.D., ABPP 
Principal Investigator   
 
 





RE:  { first name}{ last name} 




  I would prefer to complete the survey over the phone.  I am enclosing the 
Authorization to Use and Disclose Protected Health Information form only.  Please 
call me. 
 
 Your name: _____________  
Telephone number: (___)___-_____  
Today’s date: __/__/__ 
 Best time to call:  Morning    Afternoon    Evening     
Best day(s) to call:______________ 
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Appendix B.  
Survey instrument deleted, paper copy available upon request to home institution.  




Survey instrument deleted, paper copy available upon request to home institution.  
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Survey instrument deleted, paper copy available upon request to home institution.  
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Survey instrument deleted, paper copy available upon request to home institution.  
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Appendix D.  
 
Survey instrument deleted, paper copy available upon request to home institution.  





Survey instrument deleted, paper copy available upon request to home institution.  




Survey instrument deleted, paper copy available upon request to home institution.  
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